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SYSTEMS AND METHODS FOR
CONTEXTUAL TRANSACTION DATA
COLLECTION USING LARGE LANGUAGE
PROCESSING

BACKGROUND

With the increase in digital transactions and transactions
at brick-and-mortar establishments, 1t has become crucial to
have eflicient and user-friendly methods to manage and
monitor these transactions. Many financial institutions offer
mobile applications that allow for account management,
transaction reviews, and expenditure categorization. How-
ever, these applications often rely on standard user interfaces
where the user needs to manually navigate through different
application sections to complete a transaction or request.

Further, the traditional methods used by these applications
to categorize transactions or request additional transaction
data can be 1neflicient. It often requires the user to manually
enter or select appropriate information. This process can be
time-consuming and prone to errors, especially 11 the user 1s
unfamiliar with the system.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are not intended to be drawn
to scale. Like reference numbers and designations in the
various drawings indicate like elements. For purposes of
clarity, not every component may be labeled i every
drawing. In the drawings:

FIG. 1 1s an 1llustration of an example system for using
large language processing for contextual transaction data
collection, 1n accordance with an implementation;

FIG. 2 1s an illustration of an example method for using
large language processing for contextual transaction data
collection, 1n accordance with an implementation;

FIG. 3 1s an 1llustration of an example sequence for using
large language processing for contextual transaction data
collection, 1n accordance with an 1implementation;

FI1G. 4 1s an illustration of an example sequence for using
large language processing for contextual transaction data
collection, 1n accordance with an implementation; and

FIGS. 5-10 are example conversations for example sce-
narios of communication between a user and one or more
computing devices regarding a transaction, 1n accordance
with an implementation.

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawings, which form a part hereof. In
the drawings, similar symbols typically identily similar
components, unless context dictates otherwise. The 1llustra-
tive embodiments described in the detailed description,
drawings, and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be
made, without departing from the spirit or scope of the
subject matter presented here. It will be readily understood
that the aspects of the present disclosure, as generally
described herein, and illustrated in the figures, can be
arranged, substituted, combined, and designed in a wide
variety of diflerent configurations, all of which are explicitly
contemplated and make part of this disclosure.

As previously mentioned, interfaces to manage transac-
tions often require manual navigation through diflerent
menus and/or user interfaces to provide financial mstitutions
with data regarding the transactions. While some applica-
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tions 1mplement chatbot technology to facilitate user com-
munication and information retrieval, these applications
often use predefined scripts or responses, limiting the flex-
ibility and natural language capabilities of their interactions.
Moreover, a need exists for an application that allows for
secamless integration of transaction data and a chat interface,
enabling real-time, accurate, and user-friendly handling of
transactions.

A computer (e.g., a mobile electronic computing device)
implementing the systems and methods described herein can
overcome the aforementioned technical deficiencies. For
example, the computer may store a chat application 1n
memory that 1s configured to maintain a chat interface to
communicate with a user of the computer. The computer can
activate the chat application responsive to receiving a mes-
sage indicating the user has completed a transaction (e.g., an
online transaction or a transaction at a brick-and-mortar
store). The user can communicate with the chat application
by typing or speaking different inputs into the chat interface
maintained by the chat application. The chat application can
input the communication by the user into a large language
model that has been trained to automatically generate output
text based on such mputs. The chat application can execute
the large language model with each input to request further
data regarding the transaction, to request actions to perform,
and/or to indicate a status of the transaction. The user and the
large language model can communicate with each other 1n
this manner until the chat application (e.g., through the large
language model) determines the conversation 1s complete
and/or that enough data has been collected by the chat
application. The large language model can generate and
present a text string indicating the conversation 1s complete
at the chat mterface to end the communication feed regard-
ing the transaction with the user.

In one example, the chat application can execute the large
language model to collect contextual information regarding
a transaction performed by a user of the computer. For
example, via the chat interface, the user can provide an 1nput
that indicates a category of the transaction and/or any other
information regarding the transaction. The large language
model can receive the mput category and automatically
determine a response to the user based on the category, such
as a request for further information or an indication that the
transaction data for the transaction will be stored under the
category. The chat application, in some cases by executing
the large language model, can operate to send a message to
a remote computing device that includes an indication of the
category for the transaction as input by the user. The user can
input any such information into the chat interface. The chat
application can send the mput data to the remote computing
device for storage with the transaction data for the transac-
tion and/or the computer can store the mput data with the
transaction data in local memory. Accordingly, the large
language model can enable the chat application to collect
contextual information regarding a transaction to store with
transaction data of the same transaction. Such contextual
data can later be used for data analytics and/or retrieved for
presentation to the user.

An embodiment of the technical solution described herein
provides a method and a mobile electronic device that can
use a chat application and a large language model to process,
request, and present transaction data for different transac-
tions. This system can enhance the user experience by
oflering a more 1nteractive and natural communication inter-
face, which can significantly streamline the transaction
management process. The chat application can use a large
language model to generate contextually relevant messages
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using transaction data and account data of the user, allowing
for a more conversational interaction that can promptly
handle user requests and present necessary information in a
clear and easy-to-understand format.

FIG. 1 illustrates an example system 100 for using large
language processing for contextual transaction data collec-
tion, 1n some embodiments. In briel overview, the system
100 can include a remote computing device 102 and an
clectronic device 104. The remote computing device 102 can
be configured to store transaction data regarding transactions
performed by different individuals. The remote computing,
device 102 can receive an indication of a completed trans-
action and/or transaction data of the completed transaction
from a point-of-sale (POS) device 106. The transaction may
have been performed through a transaction card 108. The
remote computing device 102 can transmit the transaction
data for the transaction to the electronic device 104 and the
clectronic device 104 can execute a large language process-
ing model to receive contextual mmformation regarding the
transaction from a user of the electronic device 104. The
clectronic device 104 can transmit the contextual informa-
tion to the remote computing device 102 for storage. The
remote computing device 102, the electronic device 104,
and/or the POS device 106 can communicate over a network
110. The system 100 may include more, fewer, or different
components than shown 1n FIG. 1.

The remote computing device 102, the electronic device
104, and/or the POS device 106 can include or execute on
one or more processors or computing devices and/or com-
municate via the network 110. The network 110 can include
computer networks such as the Internet, local, wide, metro,
or other area networks, intranets, satellite networks, and
other communication networks such as voice or data mobile
telephone networks. The network 110 can be used to access
information resources such as web pages, websites, domain
names, or uniform resource locators that can be presented,
output, rendered, or displayed on at least one computing
device (e.g., the remote computing device 102, the elec-
tronic device 104, and/or the POS device 106), such as a
laptop, desktop, tablet, personal digital assistant, smart-
phone, portable computers, or speaker.

The remote computing device 102, the electronic device
104, and/or the POS device 106 can include or utilize at least
one processing unit or other logic devices such as a pro-
grammable logic array engine or a module configured to
communicate with one another or other resources or data-
bases. As described herein, computers can be described as
computers, computing devices, or client devices. The remote
computing device 102 and/or the POS device 106 may each
contain a processor and a memory. The components of the
remote computing device 102, the electronic device 104,
and/or the POS device 106 can be separate components or a
single component. The system 100 and its components can
include hardware elements, such as one or more processors,
logic devices, or circuits.

The POS device 106 can be a computing device that 1s
associated with a particular location (e.g., an enftity or
merchant). For example, the POS device 106 can be a
point-of-sale device that collects data (e.g., transaction data)
regarding different transactions that are performed at the
POS device 106 or can receive transaction data from other
POS devices (e.g., the POS device 106 can operate in the
cloud and process online transactions and/or transactions
that are performed at local brick-and-mortar stores). The
POS device 106 can be a computing device that operates at
a financial institution or a brick-and-mortar building. For
example, the POS device 106 can include a register at a
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brick-and-mortar store or a server in the cloud that facilitates
transactions for online stores. The POS device 106 can be
configured to receive a request for an 1tem purchase in a
transaction. In some cases, such transactions can be per-
formed by the transaction card 108. The transaction card 108
can be a card that 1s connected to an account stored at the
remote computing device 102 and can be configured to
perform transactions (e.g., perform transactions using near-
field communication technology or swiping technology).
The POS device 106 can identily attributes of items (e.g.,
value, item type, number of items, etc.) and/or other attri-
butes of transactions (e.g., time of the transaction, geo-
graphical location of the transaction, type of the transaction
(c.g., online or at a brick-and-mortar store), the merchant of
the transaction, the total value of the transaction, etc.). The
POS device 106 can transmit the attributes (e.g., transaction
attributes) of the transactions as transaction data and/or
identifiers of accounts (e.g., an 1dentifier of the transaction
card that was used to mnitiate the transaction) to the remote
computing device 102 or to another computing device that
transmits or forwards the data to the remote computing
device 102.

The remote computing device 102 can be a server or
computer that 1s configured to store transaction data regard-
ing transactions that are performed through different
accounts. The remote computing device 102 can store led-
gers (e.g., tables) for different accounts 1n memory (e.g., 1n
a database 1n memory). Each ledger can be a data structure
that stores data for transactions. Each account can include a
general ledger in which all transaction data of all transac-
tions performed through the account are stored and/or trans-
action category ledger in which only transaction data of
transactions labeled under the same transaction category are
stored. In some cases, the ledger can include sub-ledgers.
For mstance, a ledger can store ledger of a certain type (e.g.,
budgeting, business, personal, tax, etc.) that correspond to
subledgers for diflerent transaction categories. The remote
computing device 102 can store any number of ledgers for
any number of accounts 1n memory.

The accounts for which the remote computing device 102
stores ledgers and transaction data can include profile data.
The profile data can 1include identifiers of electronic devices
that correspond to the different accounts and/or 1dentifiers of
transaction cards that correspond to the different accounts.
The remote computing device 102 can store transaction data
for transactions 1n the accounts based on the 1dentifiers of the
transaction cards that performed the transaction matching
identifiers 1n the respective accounts.

For example, an individual may use the transaction card
108 to perform a transaction through the POS device 106.
The individual can do so, for instance, by swiping the
transaction card 108 or by inputting a card identifier (e.g., a
numerical or alphanumerical value) of the transaction card
108 into a browser to complete a transaction through the
POS device 106. The POS device 106 can transmit any
transaction data that the POS device 106 generates and/or
detects for the transaction to the remote computing device
102 with the card 1dentifier of the transaction card 108. The
remote computing device 102 can compare the card identi-
fler of the transaction card 108 with card identifiers of
transaction cards of the accounts stored 1n memory (e.g., in
the database). The remote computing device 102 can iden-
tify an account with a matching card identifier to the
transaction card 108. The remote computing device 102 can
retrieve an 1dentifier (e.g., a phone number or email address)
associated with the electronic device 104 from the 1dentified
account. The remote computing device 102 can transmit a
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message (e.g., a push notification or email) contaiming the
transaction data for the transaction performed by the trans-
action card 108 to the electromic device 104 using the
identifier associated with the electronic device.

The electronic device 104 can be a mobile electronic
computing device (e.g., a cellular phone, a laptop, or a tablet
or any other computing device that i1s configured to be
transported and used at diflerent locations). The electronic
device 104 can include a display with a microphone, a
speaker, a keyboard, a touchscreen and/or any other iput/
output device. A user can view applications that are execut-
ing on the electronic device 104 on the display and/or
provide mputs via the input/output devices of the electronic
device 104.

The electronic device 104 may comprise one or more
processors that are configured to provide a chat interface that
a user can use to add contextual data for a transaction to a
record of transaction data that the remote computing device
102 stores for the transaction. The electronic device 104 may
comprise a network interface 112, a processor 114, and/or
memory 116. The electronic device 104 may communicate
with the remote computing device 102 via the network
interface 112, which may be or include an antenna or other
network device that enables communication across a net-
work and/or with other devices. The processor 114 may be
or include an ASIC, one or more FPGAs, a DSP, circuits
containing one or more processing components, circuitry for
supporting a miCroprocessor, a group ol processing compo-
nents, or other suitable electronic processing components. In
some embodiments, the processor 114 may execute com-
puter code or modules (e.g., executable code, object code,
source code, script code, machine code, etc.) stored 1n
memory 116 to facilitate the activities described herein. The
memory 116 may be any volatile or non-volatile computer-
readable storage medium capable of storing data or com-
puter code.

The memory 116 may include a communicator 118, a chat
application 120, and/or an account database 122, 1n some
embodiments. In brief overview, the chat application 120
may cooperate to generate and/or maintain a chat interface
at a display of the electronic device and/or through which a
user can provide voice data. Through the chat interface, a
user of the electronic device 104 can mput data regarding the
transaction performed through the transaction card 108. The
chat application 120 can use large language processing
techniques to determine responses based on the transaction
data of the transaction and, 1n some cases, account data of an
account associated with the user. Upon completing the
interaction with the user and collecting contextual informa-
tion regarding the transaction through the chat interface, the
clectronic device 104 can transmit the contextual informa-
tion to the remote computing device 102 to store 1n a record
(e.g., a file, document, table, listing, message, notification,
ctc.) with the other transaction data of the transaction.

The communicator 118 may comprise programmable
instructions that, upon execution, cause the processor 114 to
communicate with the remote computing device 102 and/or
any other computing device. The communicator 118 may be
or mnclude an application programming interface (API) that
tacilitates communication between the electronic device 104
(e.g., via the network iterface 112) and other computing
devices. The communicator 118 may commumnicate with the
remote computing device 102 and/or any other computing,
device across the network 110.

The communicator 118 can establish a connection with
the remote computing device 102. The communicator 118
can establish the connection with the remote computing
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device 102 over the network 110. To do so, the communi-
cator 118 can communicate with the remote computing
device 102 across the network 110. In one example, the
communicator 118 can transmit a syn packet to the remote
computing device 102 and establish the connection using a
TLS handshaking protocol. The commumnicator 118 can use
any handshaking protocol to establish a connection with the
remote computing device 102.

The chat application 120 may comprise programmable
instructions that, upon execution, cause the processor 114 to
generate a chat interface and communicate with a user of the
clectronic device 104 through the chat interface. The chat
application 120 can additionally communicate and/or con-
trol other applications stored in the memory 116 of the
clectronic device 104. For example, the chat application 120
can automatically activate a camera application stored in the
memory 116 responsive to recerving a request at the chat
interface to take a picture. The chat application 120 can
operate or control any applications stored in the memory 116
ol the electronic device 104.

The chat application 120 can include a voice recognizer
124, an interface generator 126, a large language model 128,
and a model manager 130. The components 124-130 can
operate to maintain a chat interface through which a user of
the electronic device 104 can provide mputs and the com-
ponents 124-130 can operate to provide outputs based on the
inputs. The components 124-130 can automatically process
the inputs to generate text string responses to 1images and/or
text strings that are provided 1nto the chat interface. In doing
s0, the components 124-130 can collect additional transac-
tion data regarding transactions, store the additional trans-
action in the account database 122, and/or transmit the
additional transaction data to the remote computing device
102. The components 124-130 can do so without relying on
predefined templates or complicated user interfaces for the
communication.

The processor 114 can activate the chat application 120.
The processor 114 can activate the chat application 120 1n
response to receiving the message from the remote comput-
ing device 102 regarding the transaction performed by the
transaction card 108. For example, the electronic device 104
can recerve the message containing transaction data for the
transaction through the communicator 118. In response to
receiving the message, the processor 114 can activate (e.g.,
open) the chat application 120 to access a user interface
provided by the chat application 120.

In some cases, the processor 114 activates the chat appli-
cation 120 responsive to recerving a user input. For example,
the electronic device 104 can receive the message from the
remote computing device 102 and display the data (e.g., the
transaction data) of the message 1n a push noftification. A
user accessing the electronic device 104 can select a button
(e.g., a hyperlink) in the push notification. The processor 114
can receive the selection and automatically open or activate
the chat application 120 responsive to receiving the selec-
tion.

Upon opening or activating the chat application 120, the
interface generator 126 of the chat application 120 can
generate and/or present a user interface of the chat applica-
tion 120. The interface generator 126 can comprise pro-
grammable instructions that, upon execution, cause the
processor 114 to generate a user interface of the chat
application 120. The user interface can include a form or an
input portion or the user can navigate the user interface to
such a form or 1mput portion. The form or input portion can
be located on a chat interface of the chat application 120.
The user can provide text, video, or 1mage input 1nto the
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form or imput portion of the user intertace. In some cases, the
clectronic device 104 can receive audio recordings and the
chat application 120 can automatically translate the audio
records into text. The chat application 120 can input the
translated text into the chat interface.

The voice recognizer 124 may comprise programmable
instructions that, upon execution, cause the processor 114 to
convert audio into text. For example, the user of the elec-
tronic device 104 can speak into a microphone of the
clectronic device. The microphone can capture the speech as
audio data and transmit the audio data to the chat application
120. The voice recognizer 124 can convert the speech into
text, such as by using Fourier transforms. The voice recog-
nizer 124 can cluster and classity words of the text to
generate a prompt or input to msert into the large language
model 128.

In some embodiments, the voice recognizer 124 only
operates upon the user of the electronic device 104 choosing
to provide inputs to the chat interface via a voice option. The
message to the electronic device 104 from the remote
computing device 102 may include a string of text asking
whether the user wishes to use voice or text to provide input
into the chat application 120. The user may respond to the
message (e.g., send a message, such as a text message, back
to the remote computing device 102) with an indication to
use voice to provide mnput 1nto the chat application 120. The
indication may be, for example, the letter “v.” The electronic
device 104 can transmit the message containing the indica-
tion to the remote computing device 102. The remote
computing device 102 can transmit a message back to the
clectronic device 104 that causes the processor 114 to
activate the chat application 120 and generate a voice chat
interface through which the chat application 120 can receive
inputs from the user via the microphone of the electronic
device 104.

In some embodiments, the electronic device 104 can
generate the voice chat interface locally. For example, the
clectronic device 104 can display the contents of the mes-
sage from the remote computing device 102 in a push
notification. The user can select the push notification or an
option within the push notification to access the chat appli-
cation 120. Upon doing so the user can access the chat
application 120 and select an option to use voice to provide
an mput nto the chat application 120. Upon receiving the
selection, the interface generator 126 can configure the chat
application 120 to receive audio data from the microphone
of the electronic device 104 through a chat interface. The
voice recognizer 124 can convert the audio data into text and
insert the text into the large language model 128.

The large language model 128 can be a machine learming,
model (e.g., neural network, a transformer, etc.) that has
been trained to output conversational text to a chat interface
of the chat application 120 in response to inputs at the chat
interface. The large language model 128 can be trained using
tew-shot and/or zero-shot learning techmiques.

In some embodiments, the large language model 128 can
be trained to output responses to inputs regarding transac-
tions. For example, the large language model 128 can
receive a notification to generate an output based on a
transaction. In response to the notification, the large lan-
guage model 128 can automatically output a request for an
action to perform, in some cases based on transaction data
of a transaction (e.g., the time of the transaction, the location
of the transaction, the amount of the transaction, etc.). The
large language model 128 can output the request as a string
of text to the chat interface for display on the electronic
device 104. In some embodiments, the large language model
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128 can output the request as a string of text to a text-to-
speech converter (e.g., the voice recognizer 124). The text-
to-speech converter can convert the text into audio data. The
clectronic device 104 can play audio data through speakers
of the electronic device 104. The large language model 128
can recerve a response to the request either as a text mput
into the chat interface or as audio input into the chat
interface and automatically generate a new string of text
based on the response. The large language model 128 can
iteratively repeat this process to maintain a conversation
with the user through the chat interface of the chat applica-
tion 120.

In some embodiments, the large language model 128 1s
stored at the remote computing device 102. For example, the
clectronic device 104 can communicate or otherwise estab-
lish a communication session with the remote computing
device 102. The electronic device 104 can receive inputs
from a chat interface generated by the interface generator
126. The electronic device 104 can transmit the inputs as text
in messages to the remote computing device 102. The
remote computing device 102 can iput the text into the
large language model 128 stored in memory of the remote
computing device 102 and execute the large language model
128. The large language model can generate responses to the
inputs as text. The remote computing device 102 can trans-
mit the responses to the electronic device 104. The elec-
tronic device 104 can present the responses to the user at the
chat interface as text or audio data. The user can view or hear
the responses and provide further iput based on the
responses. The electronic device 104 can iteratively repeat
this process to maintain a conversation between the user and
the large language model 128.

The model manager 130 may comprise programmable
instructions that, upon execution, cause the processor 114 to
provide 1mputs 1nto the large language model 128, execute
the large language model 128, and 1dentily outputs of the
large language model 128. For example, the user of the
clectronic device 104 can speak into a microphone of the
clectronic device 104. The microphone can capture the
speech as audio data and transmit the audio data to the chat
application 120. The voice recognizer 124 can convert the
speech 1nto text, such as by using Fourier transforms. The
voice recognizer 124 can cluster and classity words of the
text to generate a prompt (e.g., a feature vector of input data)
or mput to msert mto the large language model 128. The
model manager 130 can execute the large language model
128 based on such mputs to cause the large language model
128 to output responses to the prompts or inputs.

The model manager 130 can facilitate a conversation
between the large language model 128 and a user accessing
the electronic device 104 regarding the transaction per-
formed by the transaction card 108. For example, the user
can select an option 1n a push notification displayed on the
display of the electronic device 104 (or send a text message
response to the message from the remote computing device
102) to add additional transaction data for the transaction. In
response to the selection by the user, the processor 114 of the
clectronic device 104 can activate or open the chat applica-
tion 120. The interface generator 126 can generate a chat
interface through which the user can provide text or voice
input, in some cases based on a selection by the user. The
model manager 130 can input the transaction of the trans-
action into the large language model 128. The model man-
ager 130 can execute the large language model 128. The
large language model 128 can output a text response request-
ing further data regarding the transaction based on the mput
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transaction data. The model manager 130 can display or play
the text response for the user through the chat interface.

The large language model 128 can generate the text
response requesting further data regarding the transaction
based on the transaction data for the transaction. For
example, the large language model 128 may generate
requests for certain types of data based on the time and/or
day of the transaction. For instance, the large language
model 128 may generate a text confirming that the transac-
tion occurred at Store A when the transaction data does not
include an 1dentification of the location of the transaction but
includes a time of the transaction and the large language
model 128 may have previously received and/or been
trained on transaction data indicating that the user shops at
Store A at the time of the transaction or within a time range
of the time of the transaction. In another example, the large
language model 128 may request data that the user may have
provided 1n one or more transactions with similar transaction
data to the transaction performed by the transaction card
108. For instance, the user may have requested to store
additional notes regarding transactions that the user per-
tformed on consecutive Tuesdays. The transaction data for
the transaction may include an identification that the trans-
action was performed on a Tuesday. The large language
model 128 may 1dentify the i1dentification that the transac-
tion was performed on a Tuesday and automatically ask
(e.g., generate a string of text with a question for) the user
whether the user wishes to provide additional notes regard-
ing the transaction. In another example, the large language
model 128 may detect a change 1n purchasing behavior and
request a reason for the change in behavior or request
confirmation that the transactions are not fraudulent. In
another example, the large language model 128 may deter-
mine that there 1s not a category (e.g., a budget category or
a type of purchase category) for the transaction 1n the
transaction data and request that the user provide a category
for the transaction. The large language model 128 can
generate the requests or responses as text strings and request
any type of data.

In some cases, the large language model 128 can request
actions that the user would like to be performed. For
example, the large language model 128 can ask the user what
action the user would like performed or ask the user it the
user requires any other action. In some cases, the large
language model 128 can ask the user whether the user would
like specific actions performed, such as whether the user
would like to capture and/or store an image of a receipt or
if the user would like to generate a memorandum or notes
regarding a transaction. The large language model 128 can
request such actions based on transaction data of transac-
tions and/or automatically responsive to an indication to
initiate a conversation at the chat interface (e.g., the large
language model 128 may automatically ask the user what
action to perform responsive to activation of the chat appli-
cation 120).

In some embodiments, the model manager 130 can input
account data associated with the transaction card 108 with
the transaction data for the transaction into the large lan-
guage model 128. For example, the account database 122
can be a graph or relational database. The account database
122 can be a data structure that stores data regarding one or
more accounts (e.g., financial accounts). The account data-
base 122 can store ledgers with records of diflerent trans-
actions performed by the accounts. The accounts can include
identifiers of diflerent transaction cards that perform trans-
actions for the respective accounts. The account database
122 can also store other data (e.g., account data) regarding
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the accounts, such as categories of transactions performed
through the respective accounts, budgets for the respective
accounts and/or for different categories of the respective
accounts, timestamps of the respective transactions, any
other transaction data of the respective transactions, etc. The
account database 122 can store any type of data for respec-
tive accounts.

The account database 122 can be located at the electronic
device 104 and/or the remote computing device 102. In
cases 1n which the account database 122 1s stored at the
electronic device 104, the account database 122 can be
configured to store data for an account associated with the
transaction card 108 and data for no other account, in some
cases. The electronic device 104 can update the account
database 122 with transaction data for diflerent transactions

performed by the transaction card 108 or any other card
associated with the account or another account of the
account database 122 responsive to recerving the transaction
data (e.g., receiving the transaction data from the remote
computing device 102). In cases in which the account
database 122 1s stored at the remote computing device 102,
the account database 122 can store data for any number of
accounts. The remote computing device 102 can update the
account database 122 with transaction data for different
transactions performed through the accounts of the account
database 122 as the remote computing device 102 receives
and processes such transaction data.

The model manager 130 can use account data of an
account associated with the transaction card 108 as 1nput
into the large language model 128. For example, the model
manager 130 can retrieve account data, such as a remaining
budget or a remaining budget for the same category of the
transaction, from the account database 122 (e.g., from the
account database 122 stored in memory 116 or the account
database 122 stored in memory of the remote computing
device 102). The model manager 130 can retrieve any type
of account data regarding the account associated with the
transaction card 108 from the account database 122. In cases
in which the account database 122 1s stored at the remote
computing device, the model manager 130 can retrieve the
account data by requesting the account data from the remote
computing device 102 or the remote computing device 102
can automatically transmit the account data to the electronic
device 104. The model manager 130 can generate an 1nput
including the transaction data for the transaction performed
by the transaction card 108 and the account data and insert
the generated input into the large language model 128. The
model manager 130 can execute the large language model
128 to cause the large language model 128 to output a text
string (e.g., a first text string) 1n a response to the input.

The text string output by the large language model 128
can be or include a request for further data regarding the
transaction. In one example, the text string output by the
large language model can be or include a request for a
category of the transaction. For instance, the transaction data
for the transaction may include data regarding a time, a
location, and/or an amount ol the transaction, but not a
category of the transaction. Account data that may be
included with the transaction data may indicate that the
account has budgets for different categories (e.g., transaction
categories) of transactions, such as recreational, automotive,
groceries, etc. The large language model 128 may receive
such transaction data and, 1n some cases, account data, and
output a string asking for a category of the transaction. The
model manager 130 can present the string of text at the chat
interface (e.g., present the text at the user interface generated
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by the interface generator 126 and/or play audio of the string,
of text through a speaker of the electronic device 104.

The user accessing the electronic device 104 can view or
hear the string of text (e.g., as audio data of the string of
text). In response, the user can mput (e.g., by typing or
speaking) a category for the transaction into the chat inter-
tace as additional transaction data. The model manager 130
can receive and identify the transaction category for the
transaction from the chat interface.

The model manager 130 can execute the large language
model 128 using the transaction category for the transaction
as mput. The large language model 128 can determine the
transaction category 1s a continuation of the previous input
transaction data and/or account data for a transaction using,
internal rules. In response to receiving the transaction cat-
cgory for the transaction, 1n response to determining that the
transaction category 1s a continuation of the previous input
transaction, and/or 1n response to determining not to request
any further transaction data, the large language model 128
can store the transaction category in the account database
122 (e.g., in the memory 216 and/or at the remote computing
device 102) in a record with other transaction data of the
same transaction. For example, the model manager 130 can
transmit a message (e.g., a second message) to the remote
computing device 102 that includes the additional transac-
tion data (e.g., a category of the transaction), an identifica-
tion of the transaction (e.g., a transaction number), and/or
the i1dentifier of the transaction card 108 to the remote
computing device 102. The remote computing device 102
can receive the message and store the additional transaction
data 1n a record with any other transaction data of the
transaction on a ledger associated with the account of the
transaction card 108. The ledger can include one or more
other records of transactions performed by the transaction
card. The large language model 128 can generate and output
a string of text (e.g., a second string of text) indicating that
the additional transaction data has been stored in a record.
The model manager 130 can 1dentify the string of text and
present the string of text at the chat interface of the chat
application.

In some cases, the computer (e.g., the remote computing
device 102 or the electronic device 104) storing the account
database 122 can store the transaction data 1n a ledger of the
account of the transaction card 108 that corresponds to the
transaction category of the transaction (e.g., the transaction
category that the chat application 120 receives through the
chat interface). For example, the remote computing device
102 can receive the transaction category for the transaction
and/or transaction data for the transaction. The remote
computing device 102 can identily the account of the
transaction card 108 based on the account having a matching,
card identifier to the transaction card 108. The remote
computing device 102 can compare the transaction category
for the transaction to ledgers for different transaction cat-
cgories that the account database 122 stores for the account
using a look-up technique. Responsive to identifying a
ledger associated with the transaction category (e.g., that
contains a matching transaction category identification), the
remote computing device 102 can store the transaction data
for the transaction in the ledger of the account with the
transaction category of the transaction.

In some cases, the account may not include a ledger for
a transaction category that is included in data from the
clectronic device 104. For example, the remote computing
device 102 can query the account database 122 for a ledger
for the account of the transaction performed by the trans-
action card 108 that corresponds to a transaction category
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received from the electronic device 104. Based on the query,
the remote computing device 102 can determine there 1s not
a ledger for the account that corresponds to the transaction
category. In response to the determination, the remote com-
puting device 102 can generate a data structure (e.g., a table)
comprising a ledger for transactions associated with the
transaction category in the account database 122. The
remote computing device 102 can store the transaction data
for the transaction 1n the ledger of the generated data
structure.

The model manager 130 can iteratively generate strings of
text as the user provides inputs 1nto the chat interface. For
example, 1n some cases, the large language model 128 can
request more transaction data regarding the transaction with
the subsequently generated string of text instead of or in
addition to indicating the additional transaction data has
been stored in memory. Such transaction data can be a
secondary category of the transaction, a time of the trans-
action, a location of the transaction, and/or any other data
regarding the transaction (e.g., data that was not included in
the transaction data and/or account data that was initially
input 1nto the large language model 128). The user can mput
the requested text and/or input any other data into the chat
interface to cause the large language model 128 to generate
a response. This process can repeat until the large language
model 128 determines the conversation 1s over, such as
based on the most recently recerved input (e.g., an input such
as “nothing further” or “thank you™). The chat application
120 can store any transaction data regarding the transaction
that the chat application 120 receirves through the chat
interface 1n the account database 122.

In some cases, the large language model 128 can be
configured to operate other applications in the memory 116
of the electronic device 104. For example, the large language
model 128 can receirve a request to store an i1mage of a
document (e.g., a receipt) for the transaction performed by
the transaction card 108. In response to receiwving the
request, the large language model 128 can automatically
activate a camera application 1n memory of the electronic
device 104. The camera application can include executable
instructions that, upon execution, cause the processor 114 to
operate a camera of the electronic device 104. The user
accessing the electronic device 104 can provide an mput into
the camera application to cause the camera of the electronic
device 104 to capture an 1mage of the document. The chat
application 120 can store the image of the document 1n the
record for the transaction in the account database 122 and/or
transmit the image of the document to the remote computing
device 102 to store the 1mage in the record for the transac-
tion in the account database 122. The model manager 130
can execute the large language model 128 using the request
to store the 1image as input. In response, the large language
model 128 can output a string of text (e.g., a third string of
text) indicating the image has been stored. The model
manager 130 can present the string of text at the chat
interface of the chat application.

In some embodiments, the model manager 130 can input
data of the image of the document into the large language
model 128. For example, the model manager 130 can input
the 1mage of the document into an object detection machine
learning model (e.g., a neural network, such as a convolu-
tional neural network) and execute the object detection
machine learning model. In response to the execution, the
object detection machine learning model can automatically
identify text and/or objects 1n the 1mage (e.g., the text in the
receipt, such as the specific items that were purchased and/or
the prices of such items). The object detection machine
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learning model can output text indicating or describing the
text and/or objects. The model manager 130 can 1dentity the
output of the object detection machine learning model and
input the output of the object detection machine learning
model into the large language model 128. The model man-
ager 130 can execute the large language model 128 and the
large language model 128 can output a text string based on
the mput data of the image. In some cases, the text string can
indicate the specific items that were purchased, amounts for
the 1tems, and/or any other characteristics for the items. The
chat application 120 can store the output and/or any
extracted data from the image with the transaction data in the
record of the account database 122.

In one example of using account data to generate output
text responses, at initiation, the chat application 120 may
predict most probable next action(s) based on the prior
receipt of a delivery notice for a store in the location
proximity of the user or an indication that no real time
transaction notice 1s pending. The chat application 120 may
determine the probable 1nitial action based on prior stores
visited by the user of the account and the transaction history
or the lack of prior data. The chat application 120 can
perform categorization by predicting the most probable
categories or new category suggestions based on location,
date, time, stores in proximity, last transactions in the
proximity, categories/types used and the recorded use of
splitting and multi-association of transaction allocations.
The chat application 120 determine when to request receipt
capture based on location/store type and amount plus prior
transaction info known for this location/store and recorded
receipt categories/types used and the recorded use of split-
ting and multi-association of transaction allocations. The
chat application 120 can determine when to request personal
memos based on location/store type and amount plus prior
transaction info known for this location/store and recorded
receipt categories/types used and the recorded use of split-
ting and multi-association of transaction allocations as well
as the use and content of prior memos. The chat application
120 can analyze free form, unstructured memos for key
phrases and words so that content, importance, and potential
additional actions can be tagged/labeled and extracted. The
chat application 120 can analyze conversational instructions
for potential needed next actions or to extract specific
instructions to be taken so that the most probable action can
be confirmed conversationally. The chat application 120 can
perform one or more of such functions through the large
language model 128 to generate output text prompts. In
doing so, the chat application can use account data of the
account through which the transaction was performed, trans-
action data of the transaction, and/or any user-provided
input.

FIG. 2 1s an 1illustration of an example method 200 for
using large language processing for contextual transaction
data collection, 1n accordance with an implementation. The
method 200 can be performed by a data processing system
(e.g., a client device or the electronic device 104, shown and
described with reference to FIG. 1, a server system, etc.).
The method 200 may include more or fewer operations and
the operations may be performed 1n any order. Performance
of the method 200 may enable the data processing system to
provide an accessible user interface to collect contextual
data for transactions. The method 200 can enable a large
language model to collect such contextual data and integrate
with other applications stored on the same computing device
as the large language model. Using a large language learning
model 1n this manner can enable the data processing system
to enrich transaction data for transactions that the data
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processing system has stored in memory via an interactive
and natural communication interface.

In the method 200, at operation 202, the data processing
system receives transaction data regarding a transaction. The
transaction can be performed by a transaction card. The
transaction can be a transaction performed at a brick-and-
mortar store such as at a point-of-sale device or can be an
online transaction. The transaction data can include any data
regarding the transaction, such as a time, location, and/or
amount of the transaction. In some cases, the transaction
data can include a card 1dentifier of the transaction card that
was used to perform the transaction and/or an i1dentification
of the transaction 1tself.

The data processing system can receive the transaction
data 1n a message from a remote computing device (e.g., the
remote computing device 102). The data processing system
can receive the transaction data via a communications
network such as via e-mail or via a text message. The data
processing system can present the contents of the message
(c.g., the transaction data) at a user interface of the data
processing system. A user accessing the data processing
system can provide an mput indicating to add additional
transaction data to the transaction data and, 1n some cases,
a method of adding the additional transaction data (e.g.,
using voice or text).

At operation 204, the data processing system retrieves
account data. The account data can be data of an account that
corresponds to the transaction card that performed the
transaction. The account data can include historical trans-
action data of previous transactions that the transaction card
or the account was used to perform, a remaining budget or
a remaining budget for the transaction category of the
transaction, or any other data of an account. The data
processing system can retrieve the account data by querying
a local database or by requesting the account data from the
remote computing device that transmitted the mitial message
to the data processing system for the transaction. The data
processing system can query the database and/or include the
identifier of the transaction card that performed the trans-
action 1n the message to the remote computing device to
retrieve the account data. The remote computing device can
transmit the account data back to the data processing system

or the data processing system can retrieve the account data
from the database.

At operation 206, the data processing system executes a
large language model. The large language model can be a
language processing model that 1s configured to automati-
cally generate text output based on text input that the large
language model receives. The data processing system can
input the transaction data for the transaction performed by
the transaction card with the account data into the large
language model. The large language model can generate
and/or output a first string of text based on the input and the
execution. The first string of text can be a request for further
data regarding the transaction (e.g., a request for a transac-
tion category of the transaction or any other data regarding
the transaction that 1s not included in the transaction data
(e.g., time, location, and/or amount)).

At operation 208, the data processing system presents the
first string of text. The data processing system can present
the first string of text at a chat interface. The data processing,
system can do so, for example, by presenting the text on a
display or playing audio of the first string of text aiter the
data processing system converts the first string of text into
audio. The data processing system can select the method of
presenting the first string of text based on an option selected
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by the user of the data processing system. The user accessing,
the data processing system can view or hear the content of
the first string of text.

At operation 210, the data processing system receives
additional transaction data. The additional transaction data
can be any transaction data regarding the transaction per-
tormed by the transaction card. The additional transaction
data can be or include a transaction category for the trans-
action, an 1image of a receipt for the transaction, or any other
data for the transaction that the user provides as input. The
data processing system can receive the additional transaction
data as a text input into the data processing system via an
input/output device or based on the user speaking into a
speaker of the data processing system.

At operation 212, the data processing system executes the
large language model. The data processing system can
execute the large language model using the additional trans-
action data as mput. The large language model can deter-
mine the additional transaction data 1s a continuation of the
initial mput transaction data and account data using a set of
internal rules. The data processing system can execute the
large language model based on the additional transaction
data and the large language model can generate a second
string of text. In some cases, the data processing system can
store the transaction data and additional transaction data in
a record 1n memory or transmit the transaction data and
additional transaction data to the remote computing device
for storage. In some cases, the second string of text can ask
the user 1f there 1s any further data to include with the
transaction data or 1f any further action i1s required. At
operation 214, the data processing system presents the
second string of text at the chat interface.

At operation 216, the data processing system determines
the user has provided an mmput requesting to include an
image ol a document (e.g., a receipt) for the transaction. For
example, the user can provide one or more further inputs
into the chat interface to use as mput mto the machine
learning model. The data processing system can execute the
large language model using each of the iputs from the user
as mputs into the large language model to generate text
responses. The data processing system can repeat this pro-
cess any number of times.

In one example, the user may mput text indicating to
include an 1mage of a document (e.g., a receipt) for the
transaction. The data processing system can input the
request to include the image nto the large language model
and execute the large language model. In response to execu-
tion, the large language model can activate a camera appli-
cation on the data processing system. The user can capture
an 1mage ol the document using the camera application
through a camera of the data processing system. At operation
218, the data processing system can receive the image from
the camera application. The data processing system can
receive an input into the chat interface indicating that the
image 1s good and/or to store the 1mage. In response to such
an input, the data processing system can store the image
within the record with the transaction data and/or transmit
the 1image to the remote computing device and the remote
computing device can store (e.g., attach) the image with a
record of the transaction data.

At operation 220, the data processing system can deter-
mine whether further action 1s required. The data processing,
system can do so based on a user input at the chat interface.
For example, the large language model can generate a text
output asking if any other further action 1s required. Respon-
s1ve to receiving an input at the chat interface indicating that
turther action 1s required and/or a type of the action, the data
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processing system can return to the operation 212 and repeat
the operations 212-220. The data processing system can
repeat the operations 212-220 any number of times such that
the data processing system can collect any amount of data
regarding the transaction and/or perform any action regard-
ing the transaction.

Responsive to receiving an input at the chat interface
indicating further action is not required, at operation 222, the
data processing system transmits data to the remote com-
puting device. The data processing system can transmit any
data regarding the transaction to the remote computing
device 1n a message. The data processing system can include
the 1dentification of the transaction in the message and/or the
card identifier of the transaction card that was used to
perform the transaction 1n the message. The data processing
system can 1include any 1mages that were input regarding the
transaction in the message. The remote computing device
can receive the message and identify or extract any data
from the message. The remote computing device can gen-
erate a record from the extracted data including any other
transaction data that the remote computing device had stored
for the transaction (which the remote computing device may
identify based on the transaction identification and/or the
card identifier of the transaction card). The remote comput-
ing device can store the record in memory.

In some cases, the data recerved through the chat interface
can include a category of the transaction. In such cases, the
remote computing device can i1dentily a ledger in memory
for the account associated with the transaction card that
corresponds with the category of the transaction. The data
processing system can store the record in the identified
ledger.

In some embodiments, the data processing system can
additionally or instead generate and/or store a record in
memory for the transaction data. The data processing system
do so in the same or a similar manner to the manner
described above with respect to the remote computing
device. In such embodiments, the data processing system
may store records of transactions performed by the transac-
tion card.

FIG. 3 1s an illustration of an example sequence 300 for
using large language processing for contextual transaction
data collection, 1n accordance with an implementation. The
sequence 300 can be performed by one or more components
of the system 100. For example, different operations of the
sequence 300 can be performed by one or more of a remote
computing device (e.g., the remote computing device 102)
or an electronic device (e.g., the electronic device 104). The
sequence 300 can be performed to facilitate a user using
volice 1nputs to add contextual data to a transaction.

At operation 302, the remote computing device can 1den-
tify a transaction performed by a transaction card. The
remote computing device can be a transaction capture sys-
tem that 1s configured to i1dentify and/or store transaction
data for transactions upon completion of the transactions.
The remote computing device can be or include an artificial
intelligence system that uses a machine learning model (e.g.,
a neural network, a random forest, a support vector machine,
ctc.) that has been trained to automatically detect transac-
tions that are performed at brick-and-mortar stores and/or
online. The remote computing device can communicate with
a data warehouse to retrieve data related to such transac-
tions. In some embodiments, the machine learning model
can be a deep learning system that includes one or more
neural networks that cooperate to recognize, capture, and
categorize the transactions. The machine learning model can
categorize transactions 1nto the types of stores or websites at
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which the transactions are performed. The machine learning,
model may not be able to extract or determine the category
of the transaction without any user mput.

The remote computing device can identily a transaction
(e.g., the remote computing device can receive an indication
ol a transaction from a point-oi-sale device and/or the data
warchouse with any transaction data for the transaction
and/or the remote computing device can retrieve transaction
from the data warehouse responsive to receiving an 1ndica-
tion of the transaction). The remote computing device can
execute the machine learning model to determine a category
of the type of store or website at which the transaction was
performed from the transaction data of the transaction.

At operation 304, the remote computing device can trans-
mit a notification of the transaction to an electronic com-
puting device. The remote computing device can transmit
the notification of the transaction to the electronic comput-
ing device i a message. The remote computing device can
include the transaction data for the transaction 1n the mes-
sage. The message can include the transaction data 1n a text
format. The text can indicate to the user of the electronic
device that the remote computing device 1s ready to receive
additional transaction data (e.g., purchase details) regarding
the transaction and assist the user 1n organizing spending for
tuture purchases. The electronic device can display the text
at a user interface to the user. The user can select an option
to provide additional transaction data. In some cases, the
user can provide an mput indicating to provide the additional
data via a voice mput.

At operation 306, the electronic device can execute a
voice recognition artificial intelligence system to process
data received from the user. The electronic device can do so
responsive to the user providing an input at the electronic
device to provide additional transaction data for the trans-
action. The voice recognition artificial intelligence system
can use deep learning techniques for voice recognition. The
voice recognition artificial intelligence system can convert
the user’s voice into text and execute a natural language
model procedure to cluster the text (e.g., words) and classily
the clusters of text (e.g., classify the clusters based on or
more characteristics based on which the words of the text
were clustered).

At operation 308, the electronic device can execute a
categorizer machine learning model. The categorizer
machine learning model can be a neural network, support
vector machine, random {forest, etc., that 1s configured to
categorize text generated by the voice recognition artificial
intelligence system or otherwise received as mput by the
clectronic device. The categorizer machine learning model
can be trained to classily user commands, such as assigning
a transaction category to a transaction. For example, when a
user command 1s to create a transaction category of grocery
for a transaction, the categorizer machine learming model
can create a data object or tag 1dentifying the transaction
category ol grocery for the transaction.

At operation 310, the electronic device can execute a
classification model to assign the transaction category (e.g.,
the data object or tag) to the transaction. The classification
model can combine the transaction data for the transaction
with the transaction category to identily and classily the
transaction category of the transaction. The classification
model can combine the transaction data and the transaction
category mto a common data file. The data file can be a
memorandum (memo). The electronic device can collect and
combine any type or amount of additional transaction data
for the transaction.
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The electronic device can execute a large language model
based on the transaction data and the input additional
transaction data. The large language model can include or be
in communication with one or more of the categorizer
machine learning model and/or the classification model. The
large language model can generate text indicating the addi-
tional transaction data has been successtully combined (e.g.,
combined into the common data file). The large language
model can display the text at a user interface displayed at the
clectronic device or the electronic device can convert the
text into audio and play the audio to the user. The user can
provide an input (e.g., text or voice input) indicating con-
firmation that no further action 1s needed. If the user
provides the mnput as voice data, at operation 312, the voice
recognition artificial intelligence system can convert the
volce data to text data and the categorizer machine learning
model and classification model can operate to determine no
further action 1s needed.

At operation 314, the electronic device can transmit the
combined file to the remote computing device to store 1n
memory in a record. The remote computing device can
include an identifier of the transaction 1n the record that can
be used to look up the transaction data and/or additional
transaction data of the transaction.

FIG. 4 1s an 1llustration of an example sequence 400 for
using large language processing for contextual transaction
data collection, 1n accordance with an implementation. The
sequence 400 can be performed by one or more components
of the system 100. For example, different operations of the
sequence 400 can be performed by one or more of a remote
computing device (e.g., the remote computing device 102)
or an electronic device (e.g., the electronic device 104). The
sequence 400 can be performed to facilitate a user using
image mputs to add contextual data to a transaction.

At operation 402, the remote computing device can 1den-
tify a transaction performed by a transaction card. At opera-
tion 404, the remote computing device can transmit a
notification of the transaction to an electronic computing,
device. The remote computing device can perform the
operations 402 and 404 i1n the same manner as described
above with respect to the operations 302 and 304.

At operation 406, the electronic device can execute an
image recognition artificial intelligence system (e.g., an
object detection machine learning model configured to
extract or 1dentify objects 1n 1mages) to process an 1mage
received from the user. The image can be an 1mage recerved
of a document (e.g., a receipt) associated with the transac-
tion. The electronic device can execute the 1mage recogni-
tion artificial intelligence system responsive to the user
providing an input at the electronic device to add an 1image
as additional transaction data for the transaction and cap-
turing and/or otherwise providing the 1image as input into the
object detection machine learning model. The electronic
device can capture the image using a camera of the elec-
tronic device or the user can otherwise upload the 1image to
the electronic device. The electronic device can execute the
image recognition artificial intelligence system and the
image recognition artificial intelligence system can output
text or other objects that the image recognition artificial
intelligence system 1dentifies or otherwise classifies from the
image.

In some cases, 1nstead of extracting data from an 1mage of
the document, the electronic device can receive data of a
receipt or a similar document for the transaction 1n a text
message or an email from a computer of the merchant at
which the transaction was performed. The electronic device
can match the data of the transaction from the merchant
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based on the message containing a matching transaction
identifier to the transaction for which the electronic device
1s adding data (e.g., a matching transaction i1dentifier to the
transaction 1dentifier the electronic device received from the
remote computing device).

At operation 408, the electronic computing device can
execute a text recognition artificial intelligence system. The
text recognition artificial intelligence system can execute a
natural language model procedure to cluster the text (e.g.,
words) and classify the clusters of text (e.g., classity the
clusters based on or more characteristics based on which the
words of the text were clustered).

At operation 410, the electronic device can execute a
categorizer machine learming model. The categorizer
machine learning model can be the same categorizer
machine learning model as 1s described above with respect
to the operation 308. The categorizer machine learming
model can execute the categorizer machine learning model
using text (e.g., the clustered text) from the document for the
transaction and/or voice or text from the user as iput. In
some cases, the categorizer machine learming model can be
configured or trained to automatically determine (e.g., based
on internal weights or parameters of the machine learning
model) a transaction category for the transaction from the
text of the document. The categorizer machine learning
model can output a transaction category for the transaction
based on the user input text or voice data and/or data of the
image ol the document for the transaction.

At operation 412, the electronic device can execute a
classification model to assign the transaction category (e.g.,
the data object or tag) to the transaction. The classification
model can combine the transaction data for the transaction
with the transaction category and/or image of the document.
The transaction category and/or image can be additional
transaction data. The classification model can combine the
transaction data, the transaction category, and/or the image
of the document into a common data file. The data file can
be a memorandum. The electronic device can collect and
combine any type or amount of additional transaction data
for the transaction.

If the user provides an input as voice data, at operation
414, a voice recognition artificial intelligence system (e.g.,
the same or a similar voice recognition artificial intelligence
system as described above) can convert the voice data to text
data and the categorizer machine learning model and clas-
sification model can operate to determine no further action
1s needed.

At operation 416, the electronic device can transmit the
combined file to the remote computing device to store 1n
memory i a record. The remote computing device can
include an 1dentifier of the transaction in the record that can
be used to look up the transaction data and/or additional
transaction data of the transaction.

FIGS. 5-10 are example scenarios 500-1000 of commu-
nication between a user and one or more computing devices
regarding a transaction, in accordance with an implementa-
tion. Each of the scenarios 500-100 can be performed, for
example, by a user accessing an electronic device (e.g., a
mobile electronic device) subsequent to performing a trans-
action and/or while the user 1s walking back to their vehicle
from the store through which the transaction was performed.
The electronic device can store and execute a chat applica-
tion containing a large language model to communicate with
the user.

In the scenario 500, an electronic device (e.g., a cellular
phone) of a user can receive a text (or a message through
another commumnication protocol) indicating a transaction
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was performed and transaction data of the transaction. The
user can respond to the text with a message to add additional
context data for the transaction and the method of adding the
context data. The message can include an indication of a
method (e.g., voice or text) of adding the additional context
data. In response to selecting the method of *“voice,” the
clectronic device can activate a chat application and the chat
application can output audio data asking the user for an
action to perform. The chat application can generate the
request of the output audio data using a large language
model such as by using the transaction data of the transac-
tion and/or account data of an account through which the
transaction was performed as mput. In some embodiments,
the electronic device can select the text to output as audio or
text data from a stored set of text that the electronic device
retrieves upon activation of the chat application.

The user can provide an 1mput (e.g., by speaking per the
selected method) to set the transaction category of the
transaction to “Home Oflice Supplies.” The electronic
device can determine (e.g., through the large language
model of the electronic device using an adapter) the account
of the user or transaction does not currently have a ledger or
any 1ndication for the mput category, such as by querying the
remote device or by querying a database stored 1n memory
and determining the account does not have any data regard-
ing the transaction category. In response to the determina-
tion, the large language model can generate text indicating
the transaction category does not exist and ask the user 11 the
user would like to create a ledger for the transaction cat-
cgory. The electronic device can ask the user if the user
would like to add any further additional transaction data for
the transaction, such as by asking i1 the user would like to
add a personal memo. The user can reply with a “yes” mput
and the electronic device can output 1mstructions for the user
to add the additional transaction data. The user can mput the
additional data. The electronic device can request 1 the user
would like any further action to be performed or to add
turther additional transaction data. The user can respond 1n
the negative.

The electronic device can transmit the additional trans-
action data (e.g., the transaction category and the personal
memo) to the remote computing device in a message, and
the remote computing device can store the data of the
message 1 a record 1n a ledger with any other transaction
data of the transaction. The remote computing device can
generate a new ledger for the new transaction category and
store the record in the new ledger. The remote computing
device can transmit a message to the electronic computing
device that the storage was a success. The electronic com-
puting device can generate and present a text output indi-
cating the transaction data and additional transaction data
have been stored and a location of the storage (e.g., the
ledger in which the transaction data was stored), 1n some
embodiments in response to the confirmation message from
the remote computing device. Any or all the actions per-
formed by the electronic device can be performed by the
large language model of the device (e.g., such as by execut-
ing various adapters of the large language model when
necessary).

In the scenario 600, an electronic device (e.g., a cellular
phone) ol a user can receive a text (or a message through
another commumnication protocol) mdicating a transaction
was performed and transaction data of the transaction. The
user can respond to the text with a message to add additional
context data for the transaction and the method of adding the
context data. The message can include an indication of a
method (e.g., voice or text) of adding the additional context
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data. In response to selecting the method of “voice,” the
clectronic device can activate a chat application and the chat
application can output audio data asking the user for an
action to perform. The chat application can generate the
request of the output audio data using a large language
model such as by using the transaction data of the transac-
tion and/or account data of an account through which the
transaction was performed as mput. In some embodiments,
the electronic device can select the text to output as audio or
text data from a stored set of text that the electronic device
retrieves upon activation of the chat application.

The user can provide an 1nput (e.g., by speaking per the
selected method) to record the full amount for the transac-
tion. The electronic device can respond with a question as to
which transaction category to use. The user can respond with
a transaction category of “Home oflice equipment.” Respon-
sive to the request to set the transaction category for the
transaction to Home oflice equipment,” the electronic device
can record the transaction data for the transaction in a ledger
for the home oflice equipment category, such as by storing
a record of the transaction data locally 1n memory or by
transmitting an indication of the home oflice equipment
transaction category to the remote computing device, in
some cases with the transaction or an identification of the
transaction, for the remote computing device to store n a

ledger for the home oflice equipment transaction category
for the account of the transaction. The electronic device can
output a request as to whether the user wishes to store
additional transaction data regarding the transaction and
whether the user would like to attach an 1mage of a docu-
ment (e.g., a receipt) for the transaction. The electronic
device may determine to ask whether the user would like to
iput a receipt based on previous transactions, such as
previous transactions with similar transaction data (e.g., that
were performed at times within a threshold of the time of the
transaction, for amounts within a threshold of the amount of
the transaction, and/or at the same location), for which the
user requested to mput an mmage of a document. The
previous transactions can be historical transactions, or the
transaction data of the previous transactions can be historical
transaction data. The historical transaction data can be
account data of the account associated with the user. The
clectronic device can retrieve the account data from
memory, query the remote computing device for account
data for the account of the user, and/or query the message
from the remote computing device. The user can provide an
input indicating not to attach an 1mage of the document and
a description of the item purchased 1n the transaction.

The electronic device can transmit the additional trans-
action data (e.g., the transaction category and the personal
memo) to the remote computing device 1n a message, and
the remote computing device can store the data of the
message 1 a record m a ledger (e.g., the ledger for the
transaction category or a general ledger). The remote com-
puting device can transmit a message to the electronic
computing device that the storage was a success. The
clectronic computing device can generate and present a text
output indicating the transaction data and additional trans-
action data have been stored and a location of the storage
(e.g., the ledger 1n which the transaction data was stored), 1n
some embodiments 1n response to the confirmation message
from the remote computing device. The user can later upload
an 1mage of the receipt to the record for the transaction at the
remote computing device and/or the electronic device. Any
or all of the actions performed by the electronic device can
be performed by the large language model of the device
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(e.g., such as by executing various adapters of the large
language model when necessary).

In the scenario 700, an electronic device (e.g., a cellular
phone) of a user can receive a text (or a message through
another commumnication protocol) indicating a transaction
was performed and transaction data of the transaction. The
user can respond to the text with a message to add additional
context data for the transaction and the method of adding the
context data. The message can include an indication of a
method (e.g., voice or text) of adding the additional context
data. In response to selecting the method of *“voice,” the
clectronic device can activate a chat application and the chat
application can output audio data asking the user for an
action to perform. The chat application can generate the
request of the output audio data using a large language
model such as by using the transaction data of the transac-
tion and/or account data of an account through which the
transaction was performed as mput. In some embodiments,
the electronic device can select the text to output as audio or
text data from a stored set of text that the electronic device
retrieves upon activation of the chat application.

The user and the electronic device can follow a similar
script to the scenario 600 until the electronic device asks the
user whether the user would like to provide an image of the
receipt for the transaction. In the scenario 700, the user can
respond 1n the aflirmative and indicate that the receipt 1s
multiple pages. Responsive to receiving the mput from the
user indicating to store images of a receipt with multiple
pages, the electronic device can automatically open (e.g., via
the large language model) a camera application on the
clectronic device and the user can use the camera application
to capture 1images of the receipt. The electronic device can
output instructions on how to capture the images. The
clectronic device can capture each image of the receipt (e.g.,
covering multiple pages of the receipt). The user can mnput
instructions to store the images of the receipt with the
transaction data of the transaction 1n a transaction category
of Warranties (e.g., in addition to the home oflice equipment
transaction category the user previously selected).

The electronic device can transmit the additional trans-
action data (e.g., the transaction categories of warranty
and/or home oflice equipment, the personal memo, and/or
the 1mages of the receipt) to the remote computing device in
a message, and the remote computing device can store the
data of the message 1n a record 1n a ledger (e.g., the ledger
for the one or more both of the transaction categories or a
general ledger). The remote computing device can transmit
a message to the electronic computing device that the
storage was a success. The electronic computing device can
generate and present a text output indicating the transaction
data and additional transaction data have been stored and a
location of the storage (e.g., the ledger or ledgers 1n which
the transaction data was stored), in some embodiments in
response to the confirmation message from the remote
computing device. Any or all of the actions performed by the
clectronic device can be performed by the large language
model of the device (e.g., such as by executing various
adapters of the large language model when necessary).

In the scenario 800, an electronic device (e.g., a cellular
phone) ol a user can receive a text (or a message through
another commumnication protocol) mdicating a transaction
was performed and transaction data of the transaction. The
user can respond to the text with a message to add additional
context data for the transaction and the method of adding the
context data. The message can include an indication of a
method (e.g., voice or text) of adding the additional context
data. In response to selecting the method of *“voice,” the
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clectronic device can activate a chat application and the chat
application can output audio data asking the user for an
action to perform. The chat application can generate the
request of the output audio data using a large language
model such as by using the transaction data of the transac-
tion and/or account data of an account through which the
transaction was performed as mput. In some embodiments,
the electronic device can select the text to output as audio or
text data from a stored set of text that the electronic device
retrieves upon activation of the chat application.

The user can provide an mput (e.g., by speaking per the
selected method) to record the amount for the transaction 1n
multiple transaction categories. The electronic device can
respond with a question as to which transaction categories to
use and a list of transaction categories from which to choose.
The electronic device can select the list of transaction
categories based on account data of the account through
which the transaction was performed. For example, the
clectronic device can identify historical transactions with
similar transaction data (e.g., that were performed at times
within a threshold of the time ot the transaction, for amounts
within a threshold of the amount of the transaction, at the
same location, etc.) for which the user requested to record
the amount for the transaction in multiple transaction cat-
cgories. In another example, the electronic device can 1den-
tify the most common transaction categories (e.g., the trans-
action categories with the highest counts of transactions 1n
the respective ledgers of the transaction categories) that the
user assigns to transactions. The electronic device can
retrieve or determine such data by querying memory or the
remote computing device for the account data. In some
cases, the electronic device can determine the transaction
categories to present using machine learning techmques on
transaction data of the account of the user. The electronic
device can present the selected list of transaction categories
or at a user interface of the electronic device or otherwise
play audio listing the transaction categories.

The user can provide an mput indicating a transaction
category from the list or another category not on the list and
an amount or portion of the amount of the transaction to
assign to the transaction category. The remote device can ask
the user for another transaction category and an amount
remaining for the transaction (e.g., the total amount for the
transaction and the amount the user assigned to the trans-
action category). The user can respond with an indication to
create a new transaction category for the remaining amount.
The electronic device can request a name for the new
transaction category and the user can mput a name of
“Charitable contributions with a receipt.” In response, the
clectronic device can automatically assign the remaining
balance to the new transaction category (e.g., store an
indication that the remaining balance, or the value of the
remaining balance, 1s assigned to the new transaction cat-
cgory). The electronic device can generate and present a
response indicating the allocation was successiul and ask the
user 1f the user wishes to allocate any further additional
transaction data (e.g., a personal memo). The user can
afirmatively respond. The electronic device can generate a
response requesting the additional transaction data. The user
can provide the additional transaction data as mput and
indicate to mclude an 1image of a receipt for the transaction.
The electronic device can activate the camera application on
the electronic device and the user can capture an 1mage of
the receipt. The user can provide an input indicating the
image 1s good and no further action 1s needed.

The electronic device can transmit the additional trans-
action data (e.g., the transaction categories and/or alloca-

10

15

20

25

30

35

40

45

50

55

60

65

24

tions of the transaction and/or the 1mage of the receipt) to the
remote computing device 1 a message, and the remote
computing device can store the data of the message in a
record 1n a ledger (e.g., the ledger for the one or both of the
transaction categories or a general ledger). In some cases,
the remote computing device can update the ledger of each
transaction category indicating the allocation of the amount
for the transaction. The remote computing device can create
the ledger for the newly created transaction category, chari-
table contributions with a receipt, and update the new ledger
with an amount of the transaction allocated to the new ledger
(e.g., store a record 1n the new ledger indicating the allocated
amount of the transaction to the transaction category of the
ledger). The remote computing device can transmit a mes-
sage to the electronic computing device that the storage was
a success. The electronic computing device can generate and
present a text output indicating the transaction data and
additional transaction data have been stored and a location
of the storage (e.g., the ledger or ledgers in which the
transaction data was stored), 1 some embodiments in
response to the confirmation message from the remote
computing device. Any or all the actions performed by the
clectronic device can be performed by the large language
model of the device (e.g., such as by executing various
adapters of the large language model when necessary).

In the scenario 900, an electronic device (e.g., a cellular
phone) of a user can receive a text (or a message through
another communication protocol) indicating a transaction
was performed and transaction data of the transaction. The
user can respond to the text with a message to add additional
context data for the transaction and the method of adding the
context data. The message can include an indication of a
method (e.g., voice or text) of adding the additional context
data. In response to selecting the method of *“voice,” the
clectronic device can activate a chat application and the chat
application can output audio data asking the user for an
action to perform. The chat application can generate the
request of the output audio data using a large language
model such as by using the transaction data of the transac-
tion and/or account data of an account through which the
transaction was performed as mput. In some embodiments,
the electronic device can select the text to output as audio or
text data from a stored set of text that the electronic device
retrieves upon activation of the chat application.

The user can provide an 1mput (e.g., by speaking per the
selected method) to record the amount for the transaction 1n
multiple transaction categories. The electronic device can
respond with a question as to which transaction categories to
use and a list of transaction categories irom which to choose.
The electronic device can select the transaction categories of
the list as described above. The user can select a transaction
category and an amount via an mput. The user can also
indicate to add further additional transaction data (e.g., a
memo) with a description of the transaction for the trans-
action category. The user can also indicate to store the same
amount 1 a second transaction category. The electronic
device can store the transaction data or transmit the trans-
action data to the remote computing device 1 a record
according to the mnput 1mstructions from the user (e.g., store
the data in the ledgers of the respective transaction catego-
ries).

The electronic device can generate and present a response
requesting another transaction category with the remaining
balance of the transaction and a list of the transaction
categories. The list can include a custom option that the user
can select to create a new transaction category. The user can
provide an mput indicating another transaction category, an
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amount to allocate to the transaction category, and further
additional transaction data (e.g., a memo) with a description
of the transaction for the transaction category. The electronic
device can store the transaction data or transmit the trans-
action data to the remote computing device i a record
according to the mput instructions from the user (e.g., store
the data in the ledgers of the respective transaction catego-
riecs). The electronic device can generate and present a
response asking whether the user would like to attach an
image ol the receipt for the transaction. The user may
respond 1n the aflirmative. The electronic device can activate
a camera application on the electronic device and the user
can capture an 1mage of the receipt with the camera appli-
cation. The user can 1nput instructions to store the images of
the receipt with the transaction data of the transaction and
any additional transaction data the user provided.

The electronic device can transmit the additional trans-
action data (e.g., the transaction categories and/or alloca-
tions of the transaction and/or the 1mage of the receipt) to the
remote computing device i a message, and the remote
computing device can store the data of the message in a
record 1n a ledger (e.g., the ledger for the one or both
transaction categories or a general ledger). In some cases,
the remote computing device can update the ledger of each
transaction category indicating the allocation of the amount
for the transaction. The remote computing device can trans-
mit a message to the electronic computing device that the
storage was a success. The electronic computing device can
generate and present a text output indicating the transaction
data and additional transaction data have been stored and a
location of the storage (e.g., the ledger or ledgers 1n which
the transaction data was stored), in some embodiments in
response to the confirmation message from the remote
computing device. Any or all the actions performed by the
clectronic device can be performed by the large language
model of the device (e.g., such as by executing various
adapters of the large language model when necessary).

In the scenario 1000, a user can record a record of a cash
payment the user made to another entity (e.g., Charity A).
The user can do so through a chat application on an
clectronic device (e.g., a cellular phone). For example, the
user can open or activate the chat application on the elec-
tronic device. The chat application can output a request for
an action the user would like to perform. The user can
respond with an indication of a cash payment. The chat
application can ask the user who the user paid and an amount
and transaction category for the payment. The user can
indicate the enftity that the user paid, an amount of the
payment (e.g., transaction), and a transaction category of
category contribution-cash out of pocket.” The chat appli-
cation can repeat the user’s input to the user and ask the user
if the user would like to add further additional transaction
data (e.g., a personal memo). The user can reply 1n the
negative. The chat application can ask the user 1f any further
action 1s to be performed. The user can respond with a
request to record (e.g., store) the transaction in a personal
taxes folder and that 1s all that needs to be done.

The electronic device can transmit the transaction data
(c.g., the transaction or payment amount, the transaction
categories) with instructions to record the transaction 1n
multiple ledgers (e.g., the budgeting and personal taxes
tolders) to the remote computing device 1n a message, and
the remote computing device can store the data of the
message according to the instructions. In some cases, the
remote computing device can update the ledger of each
transaction category indicating the allocation of the amount
for the transaction. The remote computing device can trans-
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mit a message to the electronic computing device that the
storage was a success. The electronic computing device can
generate and present a text output indicating the transaction
data and additional transaction data have been stored and a
location of the storage (e.g., the ledger or ledgers 1n which
the transaction data was stored), 1n some embodiments in
response to the confirmation message from the remote
computing device. Any or all the actions performed by the
clectronic device can be performed by the large language
model of the device (e.g., such as by executing various
adapters of the large language model when necessary).

Information that a user can include in an mput memo
(e.g., a personal memo) can include, for example, budget
category selections, sharing receipt mnfo with multiple cat-
egories, receipt 1mage capture, digital receipt import, allo-
cating partial receipt amounts across multiple categories,
allocating transactions to individual business clients, split-
ting personal and business entries with separate categories
for personal and business, entry “off bank” transaction info
(transactions conducted via another nstitution or in person
via cash) or personalized memos to help user remember
context unique to their experience about the transaction
(giits to family members, sizes, colors, styles, etc.).

In some embodiments, a chat application as described
herein can generate recommendations. For example, a user
can use a computer implementing the systems and methods
described herein to initiate a conversational with a chat
application hosting a large language model to get real time
status of their financial picture using graphs, tables, charts,
and text to highlight savings levels versus goals, projections
of 1ncome and fixed expenses over time, highlighting gaps
where short term loans or money movement may be needed.
Based on the conversational capture with personal context,
the chat application and/or the remote computing device in
communication with the chat application can track and
predict funds needed for recurring items like subscription
renewals, recurring i1tem purchases, membership renewals,
loyalty card renewal fees, tax payments, etc. The collection
of this information can enable the chat application and/or the
remote computing device to use category totals to be tracked
over time so that real time financial projections of category
impact can be made for current and future months.

In some embodiments, chat application {eatures as
described herein can be combined with real time merchant
feeds to provide highly personalized push notices with
purchase suggestions (e.g., with a savings benefit noted)
based on their current proximity to stores, and the use of user
behavior and purchase history matched to the relevant store
saving promotions-enabled by personal context from the
user. The chat application or the remote computing device
can provide predictions each month as to how much 1s safe
to save. The chat application or the remote computing device
can also make (e.g., using machine learning techniques)
predictions at a given point in time how much discretionary
funds are available for a needed non-recurring purchase. The
chat application or the remote computing device can provide
projections for the impact of a new purchase that has an
on-going term payment. The digital tracking of income and
spending which 1s enhanced with user context, coupled with
specific artificial intelligence or machine learning modules
and stages of execution can enable different real time
projections of financial health and recommendations for the
least cost/impact options for covering any projected short
tall.

In one example, prior to executing a transaction, at
initiation, the chat application can generate insights regard-
ing a general safe to spend request without impact to goals
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or credit, a sale to save request without impact to future
required funds, or a request for a current financial position
summary. These would be very specific msights based on
historical and real time transactional history (including
captured user unique context). In another example, the chat
application can respond to a request for emergency spending
of a specific amount. In response to such a request, the chat
application can compare a sale to spend amount with an
emergency needed amount. If there 1s a short fall, the chat
application can initiate a second flow to determine the
options for covering the shortage based on accessible sav-
ings amounts, accessible credit options and their cost, plus
an analyzed impact to short- and long-term savings goals. In
another example, the chat application can determine the
optimum actions needed to allocate the requested funds that
mimmizes the cost of credit, impact to credit worthiness and
impact to short- and long-term goals.

In another example, the chat application can use location,
time, date, store proximity, past transactional behavior (in-
cluding captured user unique context) at this proximity and
a users’ current financial summary to trigger personalized
financial recommendations. For instance, prior to entering or
while 1n a store. The chat application can generate recom-
mendations based on current merchant data relative to sales
and promotions. The chat application could receive and/or
retrieve merchant provided information, the users current
financial summary and past transactional activity at this
proximity (leveraging captured user contextual data
appended to prior transactions) to generate relevant person-
alized recommendations for taking advantage of sales and
promotions ol specific products and services without
impacting their financial health. I there 1s a short fall, the
chat application can generate a recommendation that
includes financial products that mimimize impact to financial
health such as a low interest short term personal loan.

In some embodiments, a computer can use the systems
and methods described herein to predict/project how ‘spend-
ing’ will affect the long-term budgeting goals. For example,
to calculate the least financing cost and future 1mpact on
credit, the computer may need to ‘know’ and ‘produce’
features and variables that will help the computer to make
accurate predictions. A prediction system that can know and
produce features to make predictions 1s described below.

The system can include one or more artificial intelligence
modules and stages. In a first stage, one or more artificial
intelligence modules can predict and forecast the daily,
weekly, monthly, and annual ‘spending’. Stage one can
provide insights on ‘saving’ by providing several artificial
intelligence optimized routes of spending that will lead to
better saving practices. As an example of these artificial
intelligence optimized routes, the artificial intelligence mod-
ules can recommend and advise the user to spend less on
some products or consumables. For example, based on
predictions, the artificial intelligence modules can recom-
mend the need to reduce the coflee or gas weekly spending
during certain periods of time, a route to follow, that
reallocates funds to support other financial areas that have a
higher future need. Examples of input parameters for the
stage one artificial intelligence modules can include Daily,
weekly, monthly, and/or annual records for one or more of
the following: Transactional data, balances and their types
(checks, ATM, bill pay, cards, mobile, and/or websites),
credit transaction and score, savings account(s) data, lines of
credit balances and limits, user context info linked to trans-
action activity, added transaction activity from external
aggregated sources or from conversational-smart guided
input, and budget category detail and balances. Examples of
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an output of the stage one artificial intelligence modules can
include a forecast/prediction of budget spending by category
within some future time period (visualized as a table/chart/
graph).

In a second stage, one or more artificial intelligence
modules can predict how “desired” or “emergency spend-
ing”” will impact users saving in the short and long-terms as
well as the cost and options to cover short falls. The
predicted impact could be generalized to measure the impact
on other financial areas, such as credit scores or spending
limits. The artificial intelligence modules of stage two can
use the output of the artificial intelligence modules of stage
one to create these impact scenarios and produce optimized
spending and saving proposals.

In some embodiments, a computer can use the systems
and methods described herein to generate recommendations
by leveraging users’ behavioral data, actions, and modelling
of pattern recognition to recommend/suggest spending
across budget categories to maximize savings and minimize
the cost of credit. The computer can personalize and guide
a user through the capture of user provided contextual data,
category definitions and system interactions. In doing so, the
computer can facilitate the labeling and tagging of data for
use by the AI/ML system. Such methods can be directly
applied to the user or be indirectly used by the business-line
to enhance the user experience. Internally, business lines can
provide personalized financial help 1n the way of specialized
pre-approved loans as the recommendation system triggers
real time needs.

In one example, the computer can (e.g., via the stage two
artificial intelligence modules) generate a recommended
tallored budget based on the outputs of the stage one
artificial intelligence modules described above and the mnput
parameters to generate the stage one artificial intelligence
modules output. When emergency unplanned needs arise,
using the systems and methods described herein, the com-
puter can propose for the user money on hand that can be
used, plus the optimum credit loan and payment terms that
the user can atlord, which may have minimum 1mpact to the
user’s long-term savings and purchase goals.

In another example, the computer can provide the user
with several emergency budget options and artificial intel-
ligence optimized routes to spend the emergency budget (as
well as how to pay the emergency budget off 11 the emer-
gency budget was borrowed from the bank). In another
example, the computer can predict the amount of emergency
budget that can be available 1n the near future for a user and
how to avoid delays in the user’s long-term purchases. The
computer can generate the outcome as a long-term projectile
for the user’s saving goals.

The computer can use the user interactions as described
herein to use feedback from the user to automatically adjust
the type of recommendations that the user receives (e.g., the
computer can execute a large language model that has
communicated with the user and/or other users to generate
personalized recommendations for the user). Feedback
crowd sourcing can be used to address community (e.g., a
group of users) recommendations, such as via pattern rec-
ognition and similarity 1 which certain groups will share
similar habits and interactions with the chat application
hosting the large language model.

At least one aspect of a technical solution to the problems
described herein 1s directed to a mobile electronic device.
The mobile electronic device can include a network inter-
face; and one or more processors coupled to memory. The
one or more processors can be configured by machine-
readable instructions to receive, from a remote computing
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device and via the network interface, a message comprising
transaction data regarding a transaction and a request regard-
ing activating a chat application stored 1n the memory, the
transaction performed by a transaction card associated with
an account; responsive to a user input at the electronic
device, activate the chat application, wherein the chat appli-
cation 1s configured to, upon activation: execute a large
language model using the transaction data and account data
associated with the account as mput to generate a first string
of text requesting further data regarding the transaction;
present the first string of text at a chat interface of the chat
application; receive, at the chat interface via a first user
input, additional transaction data regarding the transaction;
execute the large language model using the additional trans-
action data as input to generate a second string of text
indicating storage of the additional data i1n a record at the
remote computing device; and present the second string of
text at the chat interface of the chat application.

In some embodiments, the one or more processors are
turther configured to transmit, to the remote computing
device, a second message comprising the additional trans-
action data to the remote computing device, wherein the
remote computing device stores the additional transaction
data 1n a record of a ledger comprising one or more records
of transactions performed by the transaction card. In some
embodiments, the one or more processors are further con-
figured to retrieve the account data from a database 1n the
memory. In some embodiments, the one or more processors
are Turther configured to receive the account data from the
remote computing device. In some embodiments, the trans-
action data comprises a time of the transaction, a location of
the transaction, and an amount of the transaction. In some
embodiments, the additional transaction data of the trans-
action comprises a transaction category of the transaction;
and wherein the one or more processors are configured to
transmit a second message comprising an identification of
the transaction category and an identification of the trans-
action to the remote computing device.

In some embodiments, the remote computing device 1s
configured to determine the account associated with the
transaction card 1s not associated with the transaction cat-
cgory from the second message; 1n response to the deter-
mination, generate a data structure comprising a ledger for
transactions associated with the transaction category per-
formed by the transaction card under the account; and store
the transaction data of the transaction in the ledger. In some
embodiments, the transaction 1s performed by a transaction
card, and wherein the remote computing device 1s config-
ured to identify the account associated with the transaction
card; identily a data structure comprising a ledger for
transactions associated with the transaction category per-
tormed by the transaction card under the account; and store
the transaction data of the transaction 1n the ledger.

In some embodiments, the chat application 1s configured
to receive the additional transaction data regarding the
transaction as audio data; and execute one or more machine
learning models to convert the additional transaction data
into text, wherein the chat application 1s configured to
execute the large language model using the additional trans-
action data as mput by using the converted text of the
additional transaction data as 1mput. In some embodiments,
the chat application i1s configured to activate a camera
application stored in the memory of the mobile electronic
device; recerve an 1mage of a document associated with the
transaction from the camera application; receive a third user
input at the chat interface indicating to store the image;
execute the large language model using the third user input
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as input to generate a third string of text indicating the image
has been stored; and present the third string of text at the chat
interface of the chat application. In some embodiments, the
one or more processors are further configured to transmit the
image of the document to the remote computing device.

At least one aspect of a technical solution to the problems
described herein 1s directed to a method. The method may
include receiving, by one or more processors from a remote
computing device, a message comprising transaction data
regarding a transaction and a request regarding activating a
chat application stored i memory, the transaction per-
formed by a transaction card associated with an account;
responsive to a user mput, activating, by the one or more
processors, the chat application; upon activation of the chat
application, executing, by the one or more processors via the
chat application, a large language model using the transac-
tion data and account data associated with the account as
input to generate a first string of text requesting further data
regarding the transaction; presenting, by the one or more
processors via the chat application, the first string of text at
a chat interface of the chat application; recerving, by the one
or more processors via the chat application and at the chat
interface via a first user put, additional transaction data
regarding the transaction; executing, by the one or more
processors via the chat application, the large language model
using the additional transaction data as mput to generate a
second string of text indicating storage of the additional data
in a record at the remote computing device; and presenting,
by the one or more processors via the chat application, the
second string of text at the chat interface of the chat
application.

In some embodiments, method further comprises trans-
mitting, by the one or more processors to the remote
computing device, a second message comprising the addi-
tional transaction data to the remote computing device,
wherein the remote computing device stores the additional
transaction data in a record of a ledger comprising one or
more records of transactions performed by the transaction
card.

The functionality described herein can be used for bud-
geting, goal tracking, saving, investing and personalized
guidance to safely making financial purchases or invest-
ments without impacting the ability to cover their necessities
or long-term savings goals.

At least one aspect of a technical solution to the problems
described herein 1s directed to non-transitory computer-
readable storage media. The non-transitory computer-read-
able storage media storing executable instructions that,
when executed by one or more processors, cause the one or
more processors to receive, from a remote computing
device, a message comprising transaction data regarding a
transaction and a request regarding activating a chat appli-
cation, the transaction performed by a transaction card
associated with an account; responsive to a user input,
activate the chat application, wherein the chat application 1s
configured to, upon activation: execute a large language
model using the transaction data and account data associated
with the account as mput to generate a first string of text
requesting further data regarding the transaction; present the
first string of text at a chat interface of the chat application;
receive, at the chat interface via a first user mput, additional
transaction data regarding the transaction; execute the large
language model using the additional transaction data as
input to generate a second string of text indicating storage of
the additional data 1 a record at the remote computing
device; and present the second string of text at the chat
interface of the chat application.
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In some embodiments, the transaction i1s performed by a
transaction card, and wherein execution of the instructions
turther causes the one or more processors to transmit, to the
remote computing device, a second message comprising the
additional transaction data to the remote computing device,
wherein the remote computing device stores the additional
transaction data 1n a record of a ledger comprising one or
more records of transactions performed by the transaction
card. In some embodiments, execution of the instructions
turther causes the one or more processors to retrieve the
account data from a database. In some embodiments, execu-
tion of the instructions further causes the one or more
processors to receive the account data from the remote
computing device. In some embodiments, the transaction
data comprises a time of the transaction, a location of the
transaction, and an amount of the transaction.

In some embodiments, the additional transaction data of
the transaction comprises a transaction category of the
transaction; and wherein execution of the instructions fur-
ther causes the one or more processors to transmit a second
message comprising an identification of the transaction
category and an identification of the transaction to the
remote computing device. In some embodiments, the trans-
action 1s performed by a transaction card, and wherein the
remote computing device 1s configured to determine the
account associated with the transaction card 1s not associated
with the transaction category from the second message; in
response to the determination, generate a data structure
comprising a ledger for transactions associated with the
transaction category performed by the transaction card under
the account; and store the transaction data of the transaction
in the ledger.

These and other aspects and implementations are dis-
cussed 1n detail herein. The detailed description includes
illustrative examples of various aspects and implementa-
tions and provides an overview or framework for under-
standing the nature and character of the claimed aspects and
implementations. The drawings provide illustration and a
turther understanding of the various aspects and implemen-
tations and are incorporated in and constitute a part of this
specification.

The subject matter and the operations described 1n this
specification can be implemented in digital electronic cir-
cuitry, or in computer software, firmware, or hardware,
including the structures disclosed in this specification and
their structural equivalents, or 1n combinations of one or
more of them. The subject matter described in this specifi-
cation can be implemented as one or more computer pro-
grams, €.g., one or more circuits of computer program
instructions, encoded on one or more computer storage
media for execution by, or to control the operation of, data
processing apparatuses. A computer storage medium can be,
or be included 1n, a computer-readable storage device, a
computer-readable storage substrate, a random or serial
access memory array or device, or a combination of one or
more of them. While a computer storage medium 1s not a
propagated signal, a computer storage medium can be a
source or destination of computer program instructions
encoded 1n an artificially generated propagated signal. The
computer storage medium can also be, or be included 1n, one
or more separate components or media (e.g., multiple CDs,
disks, or other storage devices). The operations described 1n
this specification can be implemented as operations per-
formed by a data processing apparatus on data stored on one
or more computer-readable storage devices or received from
other sources.
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The terms “computing device” or “component” encom-
pass various apparatuses, devices, and machines for pro-
cessing data, including by way of example a programmable
processor, a computer, a system on a chip, or multiple ones,
or combinations of the foregoing. The apparatus can include
special purpose logic circuitry, e.g., an FPGA (field pro-
grammable gate array) or an ASIC (application specific
integrated circuit). The apparatus can also include, 1n addi-
tion to hardware, code that creates an execution environment
for the computer program 1n question, €.g., code that con-
stitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform
runtime environment, a virtual machine, or a combination of
one or more of them. The apparatus and execution environ-
ment can realize various different computing model nira-
structures, such as web services, distributed computing and
grid computing infrastructures.

A computer program (also known as a program, software,
soltware application, app, script, or code) can be written 1n
any form of programming language, including compiled or
interpreted languages, declarative or procedural languages,
and can be deployed 1n any form, including as a stand-alone
program or as a module, component, subroutine, object, or
other unit suitable for use in a computing environment. A
computer program can correspond to a file 1n a file system.
A computer program can be stored 1n a portion of a file that
holds other programs or data (e.g., one or more scripts stored
in a markup language document), 1n a single file dedicated
to the program 1n question, or 1n multiple coordinated files
(e.g., files that store one or more modules, sub programs, or
portions of code). A computer program can be deployed to
be executed on one computer or on multiple computers that
are located at one site or distributed across multiple sites and
interconnected by a communication network.

The processes and logic flows described 1n this specifi-
cation can be performed by one or more programmable
Processors executing one or more computer programs (€.g.,
components of the remote computing device, the electronic
device 104, or the POS device 106) to perform actions by
operating on input data and generating output. The processes
and logic flows can also be performed by, and apparatuses
can also be implemented as, special purpose logic circuitry,
¢.g., an FPGA (field programmable gate array) or an ASIC
(application specific integrated circuit). Devices suitable for
storing computer program instructions and data include all
forms of non-volatile memory, media and memory devices,
including by way of example semiconductor memory
devices, e.g., EPROM, EEPROM, and {flash memory
devices; magnetic disks, e.g., internal hard disks or remov-
able disks; magneto optical disks. The processor and the
memory can be supplemented by, or incorporated 1n, special
purpose logic circuitry.

While operations are depicted in the drawings 1n a par-
ticular order, such operations are not required to be per-
formed 1n the particular order shown or 1n sequential order,
and all 1llustrated operations are not required to be per-
formed. Actions described herein can be performed in a
different order. The separation of various system compo-
nents does not require separation in all implementations, and
the described program components can be included 1in a
single hardware or software product.

The phraseology and terminology used herein 1s for the
purpose ol description and should not be regarded as lim-
iting. Any references to implementations or elements or acts
of the systems and methods herein referred to 1n the singular
may also embrace implementations 1including a plurality of
these elements, and any references in plural to any imple-
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mentation or element or act herein may also embrace
implementations including only a single element. Any
implementation disclosed herein may be combined with any
other implementation or embodiment.

References to “or” may be construed as inclusive so that
any terms described using “or” may indicate any of a single,
more than one, and all of the described terms. References to
at least one of a conjunctive list of terms may be construed
as an inclusive OR to indicate any of a single, more than one,
and all of the described terms. For example, a reference to
“at least one of ‘A’ and ‘B’ can include only ‘A, only ‘B’,
as well as both ‘A’ and ‘B’. Such references used 1n
conjunction with “comprising” or other open terminology
can include additional 1tems.

The foregoing implementations are 1llustrative rather than
limiting of the described systems and methods. Scope of the
systems and methods described herein 1s thus indicated by
the appended claims, rather than the foregoing description,
and changes that come within the meaning and range of
equivalency of the claims are embraced therein.

What 1s claimed 1s:

1. A mobile electronic device comprising:

a network interface:

one or more processors coupled to memory and config-

ured by machine-readable instructions to:

receive, from a remote computing device and via the

network interface, a message comprising transaction
data regarding a transaction and a request regarding
activating a chat application stored 1n the memory, the
transaction performed by a transaction card associated
with an account;

responsive to a user mput at the electronic device, activate

the chat application, wherein the chat application 1s

configured to, upon activation:

execute a large language model using the transaction
data and account data associated with the account as
input to generate a first string of text requesting
turther data regarding the transaction;

present the first string of text at a chat iterface of the
chat application;

receive, at the chat interface via a first user input,
additional transaction data regarding the transaction;

execute the large language model using the additional
transaction data as mput to generate a second string
of text indicating storage of the additional data 1n a
record at the remote computing device; and

present the second string of text at the chat interface of
the chat application.

2. The mobile electronic device of claim 1, wherein the
one or more processors are further configured to:

transmit, to the remote computing device, a second mes-

sage comprising the additional transaction data to the

remote computing device,

wherein the remote computing device stores the addi-
tional transaction data 1n a record of a ledger com-
prising one or more records of transactions per-
formed by the transaction card.

3. The mobile electronic device of claim 1, wherein the
one or more processors are further configured to retrieve the
account data from a database in the memory.

4. The mobile electronic device of claim 1, wherein the
one or more processors are further configured to receive the
account data from the remote computing device.

5. The mobile electronic device of claim 1, wherein the
transaction data comprises a time of the transaction, a
location of the transaction, and an amount of the transaction.
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6. The mobile electronic device of claim 1, wherein the
additional transaction data of the transaction comprises a
transaction category of the transaction; and

wherein the one or more processors are configured to

transmit a second message comprising an identification
of the transaction category and an 1dentification of the
transaction to the remote computing device.

7. The mobile electronic device of claim 6, wherein the
remote computing device 1s configured to:

determine the account associated with the transaction card

1s not associated with the transaction category from the
second message;

in response to the determination, generate a data structure

comprising a ledger for transactions associated with the
transaction category performed by the transaction card
under the account; and

store the transaction data of the transaction 1n the ledger.

8. The mobile electronic device of claim 6, wherein the
remote computing device 1s configured to:

identily the account associated with the transaction card;

identily a data structure comprising a ledger for transac-

tions associated with the transaction category per-
formed by the transaction card under the account; and
store the transaction data of the transaction 1n the ledger.

9. The mobile electronic device of claim 1, wherein the
chat application 1s configured to:

receive the additional transaction data regarding the trans-

action as audio data; and

execute one or more machine learning models to convert

the additional transaction data into text,

wherein the chat application 1s configured to execute
the large language model using the additional trans-
action data as input by using the converted text of the
additional transaction data as input.

10. The mobile electronic device of claim 1, wherein the
chat application 1s configured to:

activate a camera application stored in the memory of the

mobile electronic device;

recetve an i1mage ol a document associated with the

transaction from the camera application;

recetve a third user input at the chat interface indicating

to store the 1mage;

execute the large language model using the third user

input as mput to generate a third string of text indicat-
ing the image has been stored; and

present the third string of text at the chat interface of the

chat application.

11. The mobile electronic device of claim 10, wherein the
one or more processors are further configured to transmuit the
image of the document to the remote computing device.

12. Non-transitory computer-readable storage media stor-
ing executable instructions that, when executed by one or
more processors, cause the one or more processors to:

receive, Irom a remote computing device, a message

comprising transaction data regarding a transaction and
a request regarding activating a chat application, the
transaction performed by a transaction card associated
with an account;

responsive to a user mput, activate the chat application,

wherein the chat application 1s configured to, upon

activation:

execute a large language model using the transaction
data and account data associated with the account as
input to generate a first string of text requesting
turther data regarding the transaction;

present the first string of text at a chat interface of the
chat application;
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receive, at the chat interface via a first user input,
additional transaction data regarding the transaction;

execute the large language model using the additional
transaction data as mput to generate a second string
ol text indicating storage of the additional data 1n a
record at the remote computing device; and

present the second string of text at the chat interface of
the chat application.

13. The non-transitory computer-readable storage media
of claim 12, wherein execution of the instructions further
causes the one or more processors to:

transmit, to the remote computing device, a second mes-

sage comprising the additional transaction data to the

remote computing device,

wherein the remote computing device stores the addi-
tional transaction data in a record of a ledger com-
prising one or more records of transactions per-
formed by the transaction card.

14. The non-transitory computer-readable storage media
of claim 12, wherein execution of the instructions further
causes the one or more processors to retrieve the account
data from a database.

15. The non-transitory computer-readable storage media
of claim 12, wherein execution of the instructions further
causes the one or more processors to receive the account
data from the remote computing device.

16. The non-transitory computer-readable storage media
of claim 12, wherein the transaction data comprises a time
of the transaction, a location of the transaction, and an
amount of the transaction.

17. The non-transitory computer-readable storage media
of claim 12, wherein the additional transaction data of the
transaction comprises a transaction category of the transac-
tion; and

wherein execution of the instructions further causes the

one or more processors to transmit a second message
comprising an 1identification of the transaction category
and an i1dentification of the transaction to the remote
computing device.

18. The non-transitory computer-readable storage media
of claim 17, wherein the remote computing device 1s con-
figured to:

determine the account associated with the transaction card

1s not associated with the transaction category from the
second message;
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in response to the determination, generate a data structure
comprising a ledger for transactions associated with the
transaction category performed by the transaction card
under the account; and
store the transaction data of the transaction 1n the ledger.
19. A method comprising:
receiving, by one or more processors from a remote
computing device, a message comprising transaction
data regarding a transaction and a request regarding
activating a chat application stored in memory, the
transaction performed by a transaction card associated
with an account;
responsive to a user mput, activating, by the one or more
processors, the chat application;
upon activation of the chat application, executing, by the
one or more processors via the chat application, a large
language model using the transaction data and account
data associated with the account as 1nput to generate a
first string of text requesting further data regarding the
transaction;
presenting, by the one or more processors via the chat
application, the first string of text at a chat interface of
the chat application;
receiving, by the one or more processors via the chat
application and at the chat interface via a first user
input, additional transaction data regarding the trans-
action;
executing, by the one or more processors via the chat
application, the large language model using the addi-
tional transaction data as input to generate a second
string of text indicating storage of the additional data 1n
a record at the remote computing device; and
presenting, by the one or more processors via the chat
application, the second string of text at the chat inter-
face of the chat application.
20. The method of claim 19, further comprising:
transmitting, by the one or more processors to the remote
computing device, a second message comprising the
additional transaction data to the remote computing
device,
wherein the remote computing device stores the addi-
tional transaction data in a record of a ledger com-
prising one or more records of transactions per-
formed by the transaction card.
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